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of microcomputers. The microcomputer has simplified the development 
| of both computer-— assisted and computer-managed instruction. Teaching 
1 ‘comput ing is easier because the microcomputer bécomes the object of 
|) instruction as well as the medium of instruction. Finally, since the 
If: microcomputer is a general purpose computing machine, if can be used 

for many functions. The effect of microcomputer implementation can 

occur along a continuum of supplementing, complementing, and 

‘supplanting instruction. Interaction with a microcomputer can affect 
: stude te developing confidence, knowledge, and a life skill. Use 


icrocomputer will result in saving teachers' time and helping 

a udents 'advance from memorization to higher level skills. Issues and 

_ problems that may determine whether the potential of using 

Th ¥crocomputers is ever realized include teacher adoption and the 

‘ii development of teacher skifls, the availability of software, and the 

compatibility among hardware. A significant problem will be ensuring 

jequity so that the disadvantaged have equal access to “computer , ; 
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, Much has been written recently about the instructional uses 
of the adie oeemuibue and the promise which this technology holcs 
for education. Papert (1981) has stated that Sommuteys will affect. 
the ways in which people learn to such an extent that schools as 
we currently know them yl "be apuekerx Others make more modest 
- proposals, preferring to discuss ways in which the microcompucet : 
will facilitate and complement the instructional process. (Watts, 
1981; Stewart, 1982). : _ . : 

Many educators, however, are Seatvant to become involved with 

janpaceuoutars: not because they are unwilling to ecy sdmerwink 
new, but because of their past experience with technology. The 


instructional uses of overhead projectors, calculators, instruc- 
tional television, and video tape have all been explores, but hte 
mixed success. Despite the fact that much of chis te_ino-ogy Tes. 
been around for thirty years it has failed aoe a subst intsa 
impact on the fundamental instructional purposes or structyces. cf 
education. One can still find many places where this h ‘ware, 
costing hundreds of thow@ands of dollars, ‘is still not fu’ ’y tse., 


or once tried, is now relegated to the corner of ‘someone's class- 


room. 


Teachers who have been bitten by technology before, now isi 
"Whatyis so different ‘about the microcomputer?" It is thelr wey 
of saying they want some guarantees that their investment in this 
new technology will yield a more substantial pay off thin simi 71 
investments in the past. This is certainly a valid question, on 
which shows that educators are ‘vecoming mere sophis-‘icat:c¢ ard 
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| I believe that there is a tees, in the poten- 
tial of the microcomputer for education, than has been the case 
with other technologies in the past. The purpose of this paper 
is to describe some of the uniquedese of \the microcomputer as an 
instructional technology. Although I am upportive of the micre- 
computer's potential, I am not naieve cathe existence of certain - 
issues and problems which must - addressed if its potentia™ is 


to be realized and I will also attempt to deal with these. 


What Te Microcomputer? : 

Before we explore its instructional potential, lets fiist 
‘define exactly what is this new type of hardware. A microcomputer 
is a smail computing machine whose "brain" fits on a silicon chip 
less than one centimeter square. This brain allows the micro-~ 
computer to respond to messages given tarda any language which: 
it has been programmed. to understand. The computer can respond 
to messages on a television screen and thus €arry on a-conversaticr 
with the user. Microcomputers can even enenbar conversations 
ox other data by storing them in a memory bank known as a "floppy 
disk". I£ provided with a printer, the microcomputer can even 
produce hard copies of the information stored or records vo. she 
conversations in which it has engaged. 

There are several important aspects of the micrecony Ucer as 
a machine which differenciate it from other technolczy. 
| ee Cost. Microcomputers were first marketed as pei scnal 
computers. This emphasis on individual use carried vith « én 
atrempt to keep hardware ~osts as reasonable as possitle,.'d 


wel! within the range of the average family or small busir: ss 'cer. 


* 


Within the last few years the overall costa of the microcomputer 
‘have dropped dramatically. Some industry analyists see hardware 
costs continuing to decline between 20 to 30 percent 4 eueeor 

the next few years. Others, however, see costs becoming 1wre 
stable, but predict dramatic increases in microcomputer Ss pnisti 
cation, so that the user will get more machine capability se th 
same dollar value (Schateunl® 1981). With several hundred 
thousand microcomputers already in the public schools, costs do 
“not seem to be a substantial barrier to eked ¢ adoptien, : 
2. Ease of Use. Most canned programs aré developed tc he 


"user firendly"; that is, designed so that the program itself 


€ 


gives clear instructions about how to use the program. For hos: 


‘interested in developing their own programs. There are several 
languages currently available which make programming the mi :ro- 
computer relatively easy. Langauges such as BASIC and Apoleseft 
were designed to be used by someone with no eompunins backs 1 ots 

Other languages such as LOGO have ‘ies successfully used bv elr 


tary students to teach basic programming skills. 


3. Versatility. Micromputers are extremely wersatile. JP? 


can be used to run predeveloped or canned programS o cai: be tse 
to help someone develop new programs. Nor are microcompu- 48 

limited to verbal interaction. . Most of them a’so can ca‘: 
produce sounds, and draw pictures or other graphics. Th.) are 
also capable of linking up with other technology me: as vicec 
video disc, rélevision, information systens, sei even ocher | 


computers: These linkings may serve to complemen: ch. ses of . 


yr oe 
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. other technology or, by virtue of being interfaced witn —he otiim: 
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forms of technology, may in fact create.a new form of instruc- 
tional medium. Such is the case with computer directed instruc- 


. GY 72 , 
tion which combines video taped instruction to produce a more 


" sophisticated form of stand alone instruction. 
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For What Can the Microcomputer be Used? 


The key difference between microcomputers and other instruc- 
tional technologies is its flexibility. The instructional uses 
of chis machine are as Lindehens as the creativity of the ee 
ger, This flexibility can be described in sevetal ways. 

dg Instructing. Computer assisted instruction (CAL) his 


_ 


been with us for many years. However , early CAI programs required 
expensive main frame computers and a great deal of developmen: 
expertise. The microcomputer has simplified the deve lopment of 
CAI and has made such programs more accessible. Although good ‘ 
CAI programs require a great, deal of deveiesuent time, it a 
vossible for almost any teacher to develop simple “program: 
specifically related into his or her curriculum. New," conmers alt 
deve loped -prograns are ngw more readily available and cover ti: 
wide eases of applications from dril] and practice to yet Lon 
0 2. Managing Instruction. Computer managed instruction (Oi: on 
has also been with us for quite some time. Like “ite CAL cour tat?: 
Le, CMI ‘has hesetatene requir ed Lager computers or time : baring ~ 
ve Tems The microcomputer now makes student ante m:nagem at aad 
-istructional management more ava ilkble to more teacne 3 Trer2 
“are many examples at micro-based IEP management lan es 
scoring systems, and student ‘instructignal progre > monitor ing 


‘stent. 


8) 


a5 


% 


/ 


3, Teaching Computing. The gbility to make it easier to 


2 


teach computing and programming ills to the masses of studerts 
is quite a unique advantage of Ahe microcomputer. In this instruc- i 
tional application the microcdmputer becomes the object of 
instruction as well as the medium of instruction. . This dual 
instructional focus of the microcomButer truly separates it from 


“ 4, 
other instructional technology (Luehrmann, 1981). As I mentioned 


4 
earlier, there are several easy to learn programmin;.languages 
with whieh almost any child at any level of ability can Learn. 
basic programming/skills. 

‘4. General Applicability. Although microcomputers cau 
be used in the variety of ways just diseussed, it is inporcant tc 
remember that the microcomputer is a gendered surreineedmeueta a + 4 
machine. This general jppiieabtitty does not limit i ee x) 
any one area of instruction, level of instruction, caterory cf£ 
learner, nor any ee ee instruction. Both the teacher 
and the student can use the microcomputer for either teaching cr 
learning, while working together or while working sane; Furtl ¢: 


one can find micro-based curriculum being developed for altost 


every content area of dieteudhion. 
‘ . Sd 


How*Does the Microcomputer Affect the Learner? 


A fyndamental a Parada Hatwons the microcomputer ac? other 


in: cructional technology is {ts effect on the learner. Earlic~ 
: 7 

technology was basically passive ani dic ro~ interact vi. the 

cearvce joe did it require tie learner to inferac® wien © fo: 


learning to take place. Tne ricrocomputer i3 dif. .¢1 


a 


. » ol 
it ts basically a dumb machine, the microcemputer has the capacity 
“to behave in intelligent ways. However, its behavior is always" 


dependent. upon humans who must turn it on, interact with it and 
pee ae, This essential relationship between the indivicual and 
the microcomputer is quite important and can have a profound 
effect upon the user, especially when that person 19 a swudent 
learner. .Let us examine some of the ways in which. interaction 


with 4 microcomputer can affect students. 


Lt. Developing Confidence. Since the microcomputer does not 
behave unless it is told what to do, students soon develop en 
excttment in being able to control a machine and get it to de 
what they want it to do.’ This is not a pernicious sense of awed: 
but a sense of self worth which comes with being able to exer ise 
personal control over some aspect of one's life. So often stucent: 
see themselves as being eantrolled by some other, « teacher, a 
PACENE:: OF even other students, that they betty to doubt thetr 
‘own ability. It is always a joy to see the expressions Of accon- 
plishment, even among the very young, after they have successful*” 
run their first microcomputer program. | | 

Liv Developing Knowledge. In order for a student to develop 
a program, he must first understand the content of the subject arei 
which will, serve as the basis for,the program. More specifically, 
programming requires the student know the answer to hij quas- 
tion before he can program the computer to ask. the questicn, The 
student must understand the subject matter well enough co be ab.: 
to ocs,anize it into a lopical sequence, and then trar:iate thi: 
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.nformation into a language which can be readily un"? stcecd by 
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machine. In essence, for a student fo write a Beane he must 

teach thet subject matter to the computer. <As we have heard so 

often before, one does not truly know a subject area until ha 

has taught it. This principle is applied in  programm!ng. 

~»- Therefore, by getting students involved in writing their own 
programs we are also providing them an incentive tc master subject = 
matter. 

oe Deve loping a Life Skill. Much has been written about 

the importance of reading and writing as basic skills. However, 
in the information rich society of the not ‘too cistant future, 
computer awareness and computer literacy will alse become basic 
Skiids, The difference between computer awareness- and compokue 
pea wey is important. In order to be able to survive in an 
information rich society it will not be sufficient only to know 
about coueweene (awareness) and what they are capable of. Those | 
who are computer advantaged will also wel abi to manipulate data 
with computers and be able to write their own programs. They 

‘ willshave developed skills such as logical thinking, prganization, 
and ability to experiment which are essential .to programing | 


” 
(Scollon, 1981). These skills comprise computer literacy. ‘chere- 


also helping them t2 develop a tiu 


fore, in helping students. to ee computer* literate we are 
y necessary life sill. 
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How Does the ee or ee 

The effect of the ricrocomputer on instructior w..l -apent ’ 
upon how it ts used in the instructioral prcecess. hs. af 
course, Jepends om tha evailability of sofcware ait ti: “sterrst 


cf the teacher using the software. It will also depend. spon tae. 
4 
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commitment of the district to use the microccmputer and its 
willingness to alter traditional instructional roles. Itis ‘* 
possible to describe microcomputer implementation along a | 
continuum of three levels, where each level represents and 
increased use of the micro in the instructional process. 

1. Supplementing Instruction. ‘It is possible,to use the 
microcomputer to supplement classroom instruction. ERA les of 
such applications are drill and practice, record. keeping, test 
scoring, and testing. This type of use frees up the teacher 
from some of the tediéus and time consuming tasks whict. occupy 
his or her day. | Students enjoy working with che computer in 
this mgde for several reascns, The most significant reason is 
the pat fence and ee Peer 2 attituce of the computer. The 
computer will worm vith the student for es long as the student 
. wishes and will withhold Judgement about the student's ability to 
perform well. Farthermore, students like the opportunity to 
work with someone other than their teacher for soteain periods 
of the day. This change of pace also helps the teacher. : 

| One, should*carefully examine the cost Renefit of micros if! 
one decides to use the microcomputer for only this type of 
activity. Although there are many fine drill and practice pro- 
grams for basic math facts, this drill atid practice function can 
be offered more cost, effectively by deans a programable cites 
lator or'the "Little Protessor" machine where the schoo] could 
afford to have enough for an entire class to uge rather than 
requice san” ctudents to: shar one licnuvar tects expensive 
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2. Complementing Instruction, In this mode the microcomputer 
/ makes ‘it possible for the teacher to involve the students in van 
instructional experience which they-might not otherwise be able 
to have. Simulations are potent examples of this type of activity. 
Through simulation the student {6 able to expertenie something 
which the teacher has described, as is the case vith a program 
which simulates the eruptiou of a volcano, or to explore an 
instructicnal concept, as in a simulation of the decision making 
process. These simulations enhance the instructional process and 
cake Lt noseibte for the. teacher to explore conten: with greater 
breadth and in greater depth. 

3. Supplanting Fnstruction. Although some aduckrors would 
argue to the contrary, it is possible for the microcomputer co 
become a substitute for certain types of instruggion. Fot 
example at the University of Arkansas we are currently deve Scping 
microcomputer based courseare for all of the basic, and some of 
the advanced courses, in a typical high school curriculum.” The 
intent of this project is to cialow this type of instruction 
available to rural schools where they may rot have sufiicient 
funds to hire teachers in the advanced subject matter areas. 
Although these programs are not easy to wri:e, we ace finding that 
they are. successful, especially in thei: ability ‘to neeeenk the 

“easeatial: Intormeltan centred #6 raster inst aubject marten areas, 
Our initial reactiac to this potential of tie micrortomputer 
ie" oak one of fear and ap reh sica, We ave most. cen :araed \ 


about-the s.curity of teaching entoions ana evail about the 
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. richness of the child's education. However, I believe that we 
must realistically consider the potential of the microcomputer 


to alter the purposes of education and the nature of the instruc- 


tional process and then determine how educators can adapt tKeir 


—_— 
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skills. Let me discuss two examples to illustrate the types of ~ 
adaptations which might evolve. Much of what we do throughout 
the instructional process involves simple transmission of fects 
or other forms of information, sich as formlas ov instructional 
protocols. Computer pv ~ograms are uriquely capable of teaching 
fact orienged or fornula based tafermarion. If aC were ealter 
/our notions of the teacher role so as to allow children to J:earn 
these types of curricula with the microcomputer, than We woul: 
probably be able to free up substantial time thvoughout the _ 
twelve years of the school experiences for professionally trained 
teachers to do new, different, and more exciting thing with 
children. 

This fact oriented nature of our gurrteulun has even greate> 
educational implications as we look toward the end ae this century. 
Our society is generating information faster than any of us can 
personally assimilate it or can possibly make use of, even with 
the assistance of elacteouls wears which are currently available. a 
- There will soon come a time when we as indivitals will have to 
give up cur compulsion to memorize everything, und transfer that 
memory functien to a perfonn?). compute. based dace bank. then 
this happens, education mt] lave to shift its emphasis from 
n2iping caildren memevrize face to helptpe thom pecome wise 


consuners’ of and qanipulators of date from exterucl {rforcmation 


‘ 


\ 


- 


‘the innovation “% his or her teachiiig repbrtorie (od 


: 
sources, Such skills might conatge of the ability to access data, 
decide which data are important and relevant, use data to form- 
late hypotheses, validate the appropriateness of the decigion | 
and skore*thesd decision data for future ime: These are trly 


higher level skills than the simple transmission of information 
® 


to memory, but they are based upon the student's ability under- 


stand the importance of information and be eble to use it. If. 


education and educators are to adapt to this. type of micracomputer 


’ based future they will have ta,develop a healthy respect for 


“man's eventual interdependence with the machine and be willing to 


alter their notions about the purpose of education, the role of - 
the teacher in the instructional process, and the capability of 
ome : ’ ; 


the child as a learner. 


Issues and Problems. — : . 


Although L? ve desfribed many of the potential benefits of 
ieee ad n education, it is only fair that I give 
equal mane -Egqeone of the issues ‘aiid problems which fay determine 


wheth that potential is ever realized. We have had t:o deal 


with some of these notions as we attempt}d to use earlier forms 


of technology. However other challenges are new to us. 
1. Teacher Adoption. The adoption of any n instructional 
innovation in education is gbecentralized process whereby each 
teacher makes an individual decidion about whether to ee 
ski 


, 


Even though the tial deciedon adopt may be made by the ‘ 
Board ef Education ne Superintendent, it will be up to each 


teacher to help the district produce the desired instructional 
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1981). 
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changes. Many teachers are threatened by microcomputers more than 

they have been by other technology. This is true for a variety 

of reasons, not the least of/which is the fact that there is. more 

pressure from outside of education, than within education, to 

include this technology in the ingtructional. More and more, 

children have their first experiences with microcomputers at 

home. Parente are demanding that computer literacy become part 

of the curriculum. This pressure frem without, sue poten- 

tially a vital ally in the adoption process, may cause many ? 

teachers to become overly defensive, especially if it requiges ‘ 
them to develop markedly new skills. 

The development of teacher skills itself is also an impor-— 
tant barrier to the adoption of microcomputers. Even when x8 
teachers are very enthuiastic about microcomputers, they soon , 

op, learn that a simple awareness of the capabilities of this machine | : 


is not sufficient to incorporate it into the instructional/p ocess., 


Teachers need to develop literacy skills which involve the abdjlity 


to program.and develop their own courseware. Literacy instruc-_ 
, , tion. is not easy to deliver to the masses of educators. No */ 
A simple "inservice session" at the dfstrict level can teach 3 
' teachers fvhat they really need to know (Townsend and Hale, 1981). 
Abolishing teacher literacy in this area will require a combined 
a effort by willing teachers, knowledgeable administrators, and 
responsive colleges of education, There is enough to be done at 
both che prg-servicd and inservice level to keepYall of our > 
teacher whe 8 at every level busy for ca a some time. 
2. Availabiiity ‘of Software. Although I heve already men~ 


as oe ; : ; 
“cioned that a wide variety of software is available, it dogs not 
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take one long to come to the realization that there is not 
enough secure and much of what is available is not of superior 
quality (Steffin, 1982). Business representatives are quick to 
point out that there is not much of a prorhe to be made in the 
public schools until there is more wide scale adoption of 
micrecomputers in education. Furthermore, Bhey are quite con- 
cerned about computer piracy and theft which eee if difficult 
for them to recoup the rather large costs of developing quality 
software. Until such time as.more of the major companies, 
possibly even the textbook scnipantee, get into the market, 
teachers may have to be content with developing their own soft- 
ware or improving on those programs ayailable commercially. 
| a Compatibility Among Hardware. Currently there is no 
compatibility among the various microcomputer machines. What 
this means is that a program which will run on one’ brand of micro- 
computer may not run on another brand. This places schools in 
the financially difficult position of having to buy several dif- 
ferent brands of microcomputer in order to\be able to use differ- 
ent types of software. Schools will ‘not be sie to live wikh the, 
financial implications of this situation for very long. Haase cteen? 
should be judged on its own merits, not on the software which 
it will run. There are current }y underway various efforts among 
several of the major educational professional associations, as 
well as by several state depareueats of education, to advocate , 
and require seanaebLdey standards for microcomputer hardware. 
4. Equity. Educators have struggled for many years with 


issues of equity and the anette of the disadvantaged to master 
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ee basic skills. Tt is sitinated chat bee end of this decade sf 5 
more than 50% of all of stn oe in the U.S, will in the infor- 
cabin oEcsenelne area and may will require the dpility to work 
with electronic information EE CCRE Hane media: If such is the 
x case than computer literacy may soon become as basic a skill 
as reading. Will we om able to deal with the equity issues 
raised by this? Will those who are disadvantaged have equal 
access to his skill, especially with the cost implications 
- involved -#h the purchase of the hardware alone as well as the 
fact that ae ee for computer literacy in schools is 


coming from middlé class and upper class segments of society 


(Podemski, 1982). 
Sa 


Conclusion | 
I believe that there is a bright future for the microcomputer 
in education. The fact that this machine is so versatile and so 
ree to use highlights its usefulness as an scliteuctlanal! tent, 
more so than has even been the case previously with any one 
other piece of, hardware. The degree to which we allow this micrb 
revolution to take place will certainly require the support, 
eneburapenent and efforts of educators. It will force us to 
- reexamine what we believe to be the purpose of education and will 
require that we alter our instructional methods and practices.. 
If professional educatign does not accept this challenge than 
othérs will. Our ability to integrate this new technology into 
the curriculum io an orderly and meaningful fashiorm may well 


affect public education's ability to meet the challenges of the 
: - , 4 


not too distant future. . 
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